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Objective   This study aimed to examine the course of workplace bullying and health correlates among Danish 
employees across a four-year period. 
Methods   In total, 7502 public service and private sector employees participated in a 3-wave study from 2006 
through 2011. Workplace bullying over the past 6–12 months and data on health characteristics were obtained 
by self-reports. We identified major depression using Schedules for Clinical Assessment in Neuropsychiatry 
interviews and the Major Depression Inventory. We performed cross-sectional and longitudinal analyses of 
outcomes according to self-labelled bullying at baseline using logistic regression. 
Results   Reports of bullying were persistent across four years in 22.2% (57/257) of employees who initially 
reported bullying. Baseline associations between self-labelled bullying and sick-listing, poor self-rated health, 
poor sleep, and depressive symptoms were significant with adjusted odds ratios (OR) ranging from 1.8 [95% 
confidence interval (95% CI) 1.5–2.4] for poor sleep quality among those bullied “now and then” to 6.9 (95% CI 
3.9–12.3) for depression among those reporting being bullied on a daily to monthly basis. In longitudinal analyses 
adjusting for bullying during follow-up, all health correlates except poor sleep quality persisted up to four years.   
Conclusion   Self-reported  health correlates of workplace bullying including sick-listing, poor self-rated health, 
depressive symptoms, and a diagnosis of depression tend to persist for several years regardless of whether bul-
lying is discontinued or not. Independent measures of bullying and outcomes are needed to learn whether these 
findings reflect long lasting health consequences of workplace bullying or whether self-labelled workplace bul-
lying and health complaints are correlated because of common underlying factors.
Key terms   affective disorder; common method bias; depression; self-rated health; sleep disturbance.
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The concept of workplace bullying denotes a situation in 
which an employee repeatedly and persistently becomes 
a target of hostile, aggressive, threatening or humiliat-
ing behavior from one or more colleagues, managers or 
clients (1). Often-mentioned examples include direct 
verbal assault obvious to bystanders, exclusion from 
social groups, being selectively overlooked in decision-
making, being ignored for promotion, and being unrea-
sonably transferred to less qualified work tasks (1). 
Although a fair international consensus has been 
reached about the general concept of bullying, there is 
no gold standard for assessment in systematic studies 
(1). Given that researchers use different measures of 
workplace bullying, it is not surprising that large dif-
ferences in the prevalence of workplace bullying have 
been reported over the past 20 years (2). In a review of 
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86 independent samples including >130 000 employees, 
the point prevalence of workplace bullying varied 3–24% 
with a weighted average around 14%, higher in studies 
using lists of predefined negative acts and lower in stud-
ies investigating self-labelled victimization from bully-
ing (2). In addition to factors such as workplace setting, 
response rates, the definition of workplace bullying and 
tools used to measure bullying, it is obvious that chosen 
cut-points for frequency and duration of bullying behavior 
have a major impact on the reported prevalence. 
Numerous cross-sectional and some prospective 
studies have consistently reported strong associations 
between self-reported bullying at the workplace and 
a number of health-related outcomes such as absence 
due to sickness (3, 4), sleep disorders (5) and common 
mental health disorders (6–11). The high prevalence of 
workplace bullying reported in many studies and the 
high relative risk (RR) of developing a depressive dis-
order [RR in the range of 4.2 (6) and 8.5 (7)] has fueled 
the claim that workplace bullying is the most devastating 
psychosocial workplace exposure (1). Even if this claim 
may seem plausible in view of how bullying is defined, 
it is surprising that – to the best of our knowledge – no 
published prospective studies are reporting the course 
over time of self-labelled bullying and correlated symp-
toms. Hence, it is not known whether a report of being 
bullied is persistent over several years or just a transient 
phenomenon. Similarly, it is not known whether poor 
self-rated health, sleep disturbance, and depressive 
disorders, which are strongly associated with the percep-
tion of being bullied, attenuate across time or whether 
levels drop to that of non-bullied colleagues when the 
individual no longer perceives him/or herself as bullied. 
Answers to these questions may help provide insights 
into the nature of workplace bullying and assist health 
professionals in prognostication. 
The research questions of this study, therefore, are: 
(i) How persistent is self-labelled bullying among Dan-
ish employees across a 4-year period of time, and is the 
persistence of bullying modified by a change of job? (ii) 
How persistent are adverse health correlates of bullying 
during a 4-year follow-up? The health correlates of bul-
lying included in the analyses are sick leave, poor self-
rated health, sleep disturbance, depressive symptoms, 
and a diagnosis of depression. 
Methods
Population
The study population comprised a cohort of public and 
private sector employees who, in 2006–2007, were 
enrolled in the Work Bullying and Harassment (WBH)
cohort [N=3359, (12)] and PRISME, the Psychosocial 
Risk Factors for Stress and Mental Disease cohort 
[N=4489, (13)]. The WBH and PRISME cohorts were 
established independently for research on health issues 
related to the psychosocial work environment. The base-
line response rate among all those eligible was 45.7% in 
the WBH cohort and 44.7% in the PRISME cohort. Both 
cohorts included a baseline questionnaire survey and a 
follow-up study after two years. After an additional two 
years, a second follow-up was performed in 2011 for the 
combined cohort. Loss to follow-up is outlined in table 
1. In order to obtain more reliable data on newly-onset 
major depression, Schedules for Clinical Assessment in 
Neuropsychiatry (SCAN) interviews were performed in 
subsets of the PRISME cohort (14) and among employ-
ees in the combined cohort selected by screening for 
depressive symptoms.  
Measures of workplace bullying
We used the self-labelling method to measure workplace 
bullying as proposed by Einarsen and colleagues (15). 
Identical questions about workplace bullying were asked 
of both cohorts and at all follow-up rounds. An intro-
ductory statement was given to provide questionnaire 
respondents with the same understanding of bullying: 
Bullying occurs when, over a longer period of time, one 
or more persons are repeatedly exposed to unpleasant or 
negative actions or behaviors at work against which it 
is difficult to defend oneself. Subsequently, participants 
were requested to answer the question: “Have you been 
exposed to bullying at your current workplace within 
the last 6–12 months?” The question was responded 
to on a 5-point scale estimating the frequency of bul-
lying: “never”, “now and then”, “monthly”, “weekly”, 
or “daily”. 
Measures of correlates
Social characteristics. Self-reported information on cur-
rent employment status as of the date of the question-
naire survey was obtained in PRISME and the combined 
cohort, but this information was not available during 
follow-up in the WBH cohort. Being sick-listed or unem-
ployed or obtaining other sorts of temporary social allow-
ance, excluding maternity leave, were combined into one 
dichotomous variable (sick-listed or unemployed; yes/no 
information on a change of job after baseline was avail-
able at the first but not the second follow-up).  
Self-rated health. Global self-rated health was mea-
sured by a single-item 5-point scale included in the 
SF-36 questionnaire (16, 17). The question was phrased: 
“What is your opinion of your overall health?” with the 
response categories: excellent (0), very good (1), good 
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(2), less than good (3) and bad (4). Poor self-rated health 
was defined as reporting “less than good” or “bad”. 
Sleep quality and disturbed sleep. Sleep quality was 
measured by a generic question addressing the overall 
quality of sleep: “How do you rate your overall quality 
of sleep?” The question was responded to on a 5-point 
scale: very good (1), good (2), less than good (3), poor 
(4), and very poor (5). Poor sleep quality was defined as 
reporting “poor” or “very poor”.
Disturbed sleep was measured by 4 items from a 
modified version of the Karolinska Sleep Questionnaire 
[KSQ, (18)]: ie, (i) “how often do you sleep lightly?” 
(ii) “how often do you have problems falling asleep?” 
(iii) “how often do you wake up too early and are unable 
to fall asleep again?” (iv) “how often do you wake up 
several times and have difficulty falling asleep again?” 
Participants were asked to focus on the past four weeks. 
The response categories were: never (0), seldom (1), 
now and then (2), often (3) and always (4). The 4 item 
values were averaged to provide a sleep disturbance 
index (range 0–4), and an average score value >2, rep-
resenting approximately 15% of the entire population, 
were categorized as suffering from sleep disturbance. 
Depressive symptoms. Depressive symptoms in the 
PRISME cohort and the combined cohort (second fol-
low-up) were measured by the 6-item subscale of the 
revised Symptom Check List (SCL90-R) rating scale 
(19). The depression subscale includes items 15, 22, 
26, 29, 30, 79 of the SCL90-R-scale (20) and concern 
the level of the participants’ distress during the previous 
four weeks. Each item is rated on a 5-point Likert scale 
from not at all (0) to extreme (4). The items address a 
bad mood, a feeling of worthlessness, thoughts about 
suicide, a feeling of being trapped, feelings of loneliness 
and self-reproach. The 6-item values were averaged, and 
an average score >1, corresponding to symptoms being 
“somewhat or more intense”, was used as the criterion 
for dichotomizing depressive symptoms. 
Depressive symptoms in the WBH cohort were mea-
sured by the 12-item version of the Major Depression 
Inventory (MDI) (21) in which items on being restless 
and subdued and two items on change of appetite, 
respectively, were combined. Item response categories 
ranged from never (0) to all the time (5). Item values 
were averaged across the 12 items (range 0–5). A score 
>2 reflects that symptoms were present more than half of 
the time. This cut-off was the criterion used to dichoto-
mize depressive symptoms, which resulted in approxi-
mately the same prevalence of depressive symptoms in 
the WBH cohort as the PRISME cohort (7–9%).
Diagnosis of depression
We performed standardized psychiatric interviews in a 
subset of participants from the PRISME and the combined 
cohort. In addition to the SCL90-DEP scale, we also used 
data on stress symptoms from the 4-item Perceived Stress 
Scale-4 (PSS-4) (22) and burnout symptoms from the 
6-item Copenhagen Burnout Inventory (CBI) (23) to iden-
tify participants eligible for psychiatric interviews. All 
questions addressed the past four weeks, and responses 
were given on a 5-point Likert scale (0–5).
Participants were selected for a psychiatric interview 
if one or more of the following criteria were fulfilled: 
(i) a score of ≥3 on ≥3 of the 6 items of the SCL90-DEP 
scale; (ii) a mean score of ≥2.5 on the PSS; and (iii) a 
mean score of ≥4 on the CBI scale. 
In order to identify as many participants with clini-
cal signs of major depression as possible, the selection 
criteria were defined to obtain the most optimal trade-off 
between sensitivity and the number of interviews needed. 
The selection criteria for psychiatric interviews differed 
slightly between the three waves of examinations.
Ten students of medicine or psychology, trained 
at a one-week course by a WHO-certified trainer, per-
formed the psychiatric interviews according to SCAN, 
V.2.1, part I, sections 6, 7, 8 and 10, (24). The Kappa 
inter-rater reliability coefficient on item level was 0.71 
(satisfactory). 
All participants fulfilling the diagnostic ICD-10 crite-
ria for a mild, moderate or severe depressive episode in the 
past three months were categorized as clinically depressed, 
and all other participants – whether interviewed or not – 
were classified as not having a depression.
Table 1. Response rates by cohort. [WBH=work bullying & harassment; PRISME=psychosocial risk factors for stress & mental disease.]
Study round WBH cohort PRISME cohort Combined
Response rate  
at follow-up
Those who 
completed 
all 3 rounds 
(N=1073)
Response rate  
at follow-up
Those who 
completed 
all 3 rounds 
(N=2362)
Response rate  
at follow-up
Those who 
completed 
all 3 rounds 
(N=3435)
N % % N % % N % %
Baseline 2006–2007 3047 100 31.2 4455 100 52.6 7502 100 45.8
1st follow-up 2008–2009 1533 50.3 70.0 2910 65.3 81.2 4443 59.2 77.3
2nd follow-up 2011 1637 53.6 65.5 2948 66.2 80.1 4585 61.1 74.9
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Participants of the WBH cohort did not follow this 
protocol for SCAN interviews since such interviews 
were not performed in the first two waves. In this cohort, 
depression was defined by ICD-10 criteria and measured 
by the MDI.
Statistical analysis
Research question (i): Persistence of self-labelled bullying 
during follow-up? The study base for this analysis was 
restricted to participants who reported bullying at baseline 
and completed the following two survey rounds with non-
missing information on  bullying (N=3435). Self-labelled 
bullying during follow-up was described by computing 
with 95% confidence intervals (95% CI) the proportion of 
those bullied at baseline that also reported bullying after 
two and four years, respectively. The potential modifying 
effect of changing jobs from baseline to first follow-up 
was examined by comparing the prevalence of reporting 
bullying at the first follow-up in baseline-bullied employ-
ees with and without a change of job between baseline 
and first follow-up.  Information on job changes after the 
first follow-up was not available.
Research question (ii): Persistence of health correlates 
during follow-up? This was examined by cross-sectional 
as well as longitudinal analyses of the entire dataset of 
7502 employees and 9644 follow-up rounds with non-
missing information on bullying and adverse health. 
In cross-sectional analyses, we computed the point 
prevalence of the adverse health outcomes (current 
sick-leave or unemployment, poor self-rated health, 
poor sleep quality and sleep disturbance, depressive 
symptoms and a diagnosis of depression) at baseline 
and at each follow-up round according to the baseline 
prevalence of workplace bullying. Workplace bullying 
at baseline was categorized as never, now and then, 
and daily to monthly with the responses daily, weekly, 
and monthly collapsed into one category because the 
numbers were small. Odds ratios (OR) and 95% CI 
were computed by logistic regression. In addition to 
crude OR, we obtained estimates adjusted for a fixed 
set of covariates – namely, cohort (WBH/PRISME), 
gender, age (in years, continuous variable) and length of 
education after primary school (<3, 3–4, >4 years). The 
cross-sectional analyses indicate to which degree base-
line associations between bullying and adverse health 
outcomes are attenuated during the subsequent four 
years. In sensitivity analyses, we restricted the study 
population to the subset of participants who completed 
all three rounds and reported no bullying in the second 
and third round (N=3054) in order to eliminate effects 
on health correlates of continued reports of bullying.   
In longitudinal analyses, we examined whether 
reports of bullying at baseline predicted an adverse 
health outcome (yes/no) in one or both follow-up rounds 
approximately two and four years later. In these mod-
els applied to data organized with a survey follow-
up round as the observational unit, OR and 95% CI 
were computed by logistic regression, incorporating a 
subject-specific random effect to account for the cor-
relation between employees taking part in one or more 
survey rounds [SAS PROC GLIMMIX procedure, (25)]. 
In addition to covariates included in cross-sectional 
models (cohort, gender, age and educational level), the 
longitudinal risk estimates were also adjusted by survey 
round (2 and 3, dummy variables) and reports of bul-
lying at one or more follow-up rounds (yes regardless 
of frequency/no). All analyses were undertaken by SAS 
software version 9.2 (26).
Results
Non-response
The overall loss of participants at follow-up was 16% 
at the first follow-up and 40% at the second follow-up 
with some differences between the cohorts (table 1). 
Male gender, young age, and less school education was 
related to higher non-participation in the follow-up study 
rounds (table 2). Moreover, poor self-rated health, sleep 
problems and depressive symptoms were reported more 
frequently at baseline by non-respondents.
Persistence of self-labelled bullying
The prevalence of self-labelled workplace bullying during 
follow-up rounds according to bullying at the baseline 
examination is depicted in table 3. Among the 208 cohort 
members reporting workplace bullying now and then at 
baseline (6.1% of 3435 employees completing all three 
examinations), the prevalence of any frequency in bully-
ing was 28% after approximately two years (59/2008) and 
18% (38/208) after approximately four years. Among 49 
cohort members who reported daily, weekly, or monthly 
bullying at baseline (1.4% of all employees completing 
all three rounds), the prevalence of any bullying at the 
first and the second follow-up was 41% (20/49 ) and 38% 
(19/49), respectively (table 3). Among the 257 employees 
reporting bullying at baseline, self-labelled bullying at 
first follow-up was less frequent among employees who 
discontinued their job after baseline (N=58, 22.7%) in 
comparison with employees who remained in the same 
job (N=199, 77.3%, OR 0.29, 95% CI 0.13–0.65).
Persistence of adverse health correlates
The adjusted risk for sick-listing or unemployment, poor 
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self-rated health, poor sleep, depressive symptoms, and 
a DSM-IV diagnosis of depression was significantly 
higher among employees with self-labelled bullying 
compared to employees not reporting bullying (table 
4, baseline associations). Associations were stronger 
among employees reporting bullying frequently (daily 
to monthly) than those reporting bullying now and then. 
In additional cross-sectional analyses of each of the two 
follow-up strata, associations between adverse health 
outcomes and baseline categories of bullying were 
weaker, but the adjusted risk was still elevated although 
not always significantly (table 4, follow-up associa-
tions). Sensitivity analyses restricted to participants 
completing all three rounds (N=3435) and those who did 
not report bullying at the follow-up rounds (N=3103), 
respectively, showed essentially the same results (data 
not shown but available from the first author upon 
request). Covariates that contributed significantly to the 
adjusted models included gender, age, and education 
but not cohort.   
In longitudinal analyses, reporting bullying at base-
line significantly predicted the examined adverse health 
outcomes except for poor sleep quality (table 5). In these 
analyses, effects were adjusted for reports of bullying at 
follow-up and, therefore, indicate that, except for poor 
sleep quality, the health correlates of bullying do not 
decline to reach reference levels of their non-bullied 
colleagues within a 4-year period. 
Discussion
In this large prospective population-based study, we 
examined how six adverse health characteristics were 
associated with workplace bullying during a follow-up 
period of four years. While reporting of workplace bul-
lying was transient in the majority, some 20% among 
those who initially reported bullied now and then and 
some 35% of those who initially reported bullied on a 
daily to monthly basis still reported bullying four years 
later. As expected in view of previous research, sick 
leave, poor self-rated health, poor sleep, and depressive 
symptoms were strongly associated with self-labelled 
bullying in those reporting bullying now and then and 
– in particular – among those who reported bullying on 
a daily to monthly basis. Our interest was to examine 
whether these strong cross-sectional associations per-
sisted or were attenuated during subsequent years. With 
few exceptions, cross-sectional associations in each 
round remained strong during follow-up rounds, and the 
longitudinal data analyses clearly indicate that all health 
correlates except for poor sleep quality persisted during 
several years of follow-up. It is obvious that persisting 
symptoms in employees who report bullying might be 
due to continued exposure to bullying during the follow-
up period. It is, therefore, noteworthy that only about 
one-fifth of those reporting bullying at the baseline study 
still reported bullying four years later and – in particular 
– that the longitudinal analyses controlling for bullying 
during follow-up and a sensitivity analysis excluding 
employees reporting bullying during follow-up yielded 
results essentially similar to the main analysis. 
These findings may be interpreted in several ways. 
Assuming that health complaints such as poor self-rated 
health, sleep disturbance and depressive disorder are 
consequences of being subject to workplace bullying, 
our findings indicate that, except for sleep problems, 
these complaints are not very transient but long-lasting 
and do not reach reference levels within four years 
even though the majority of employees were no longer 
bullied during this period. This is compatible with the 
Table 2. Loss to follow-up by characteristics at baseline.
Characteristic Baseline First follow-up Second follow-up
Completed Not completed Completed Not completed
N % N % N % N % N %
Gender
Women 5554 74.0 3346 75.3 2208 72.2 3472 75.7 2082 71.4
Men 1948 26.0 1097 24.7 851 27.8 113 24.3 835 28.6
Age >45 years at baseline 3146 41.9 2108 67.0 2335 53.6 2035 64.7 2550 58.5
Education after primary school (years)
<3 2378 31.9 1164 26.2 1214 39.7 1204 26.3 1174 40.3
3–4 4109 55.2 2651 59.7 1458 47.7 2720 59.3 1389 47.6
>4 960 12.9 605 13.6 355 11.6 643 14.0 317 10.9
Living with partner 5852 78.2 3484 78.4 2368 77.4 3640 79.4 2212 75.8
Not gainfully employed 406 5.4 229 5.2 177 5.8 238 5.2 168 5.8
Poor self-rated health 825 11.1 427 9.6 398 13.0 426 9.3 399 13.7
Low sleep quality 1526 20.5 885 19.9 641 21.0 911 19.9 615 21.1
Sleep disturbance 956 12.8 554 12.5 402 13.1 540 11.8 416 14.3
Depressive symptoms 663 8.9 344 7.7 319 10.4 366 8.0 297 10.2
Depression 193 2.6 93 2.1 100 3.3 95 2.1 98 3.4
22 Scand J Work Environ Health 2016, vol 42, no 1
Time course of bullying-related characteristics
often-held view that workplace bullying has severe 
health consequences and, perhaps, represents one of the 
most serious psychosocial stressors at work (1). Another 
interpretation is that reports of bullying and health com-
plaints are correlated without being causally related. 
Since both exposure and outcome are self-reported, 
associations could simply reflect between-person dif-
ferences in personality, mood, and attitudes resulting 
in so-called common method bias (27). For instance, 
employees with a high level of neuroticism might be 
more prone either to perceive their environment as 
aggressive and hostile or to trigger more often aggres-
sive and hostile behavior and, at the same time, they 
might be more prone to develop depressive symptoms. 
If so, it would be expected that primary preventive pro-
grams aimed at regulating management, social relations 
and behaviors at work might have an impact on reports 
of bullying but less so on the health complaints or dis-
eases thought to be caused by bullying. However, it can-
not be precluded that a generally friendlier atmosphere 
at work will affect the reporting of health symptoms in 
a positive direction simply due to fewer stressors and an 
increased likelihood of positive outcome expectancies 
among employees. In any event, from an occupational 
health prevention point of view, there seems to be a 
need for exposure measures of workplace bullying that 
are independent of self-reports to overcome the well-
described common method bias (27–29). One option 
Table 3. Prevalence of self-labelled workplace bullying at follow-up according to bullying at baseline in the subset of the cohort with 
complete reporting through all three waves of the survey.
Self-labelled bullying  
at baseline
Baseline Self-labelled bullying (yes, regardless of frequency)
First follow-up Second follow-up
N % N % N %
Never 3178 92.5 124 3.9 121 3.8
Now and then 208 6.1 59 28.4 38 18.3
Daily to monthly 49 1.4 20 40.8 19 38.4
Total 3435 100 203 5.9 178 5.2
Table 4. Cross-sectional analyses: adjusted a odds ratios (ORadj) for sick leave and health outcomes by self-labelled workplace bullying at 
baseline and two follow-up rounds two years apart.
Characteristics Self-labelled bullying during the past six months reported at the baseline survey
Never (reference) Now and then Daily, weekly or monthly
N N b % OR N N b % ORadj 95% CI N N b % ORadj 95% CI
Sick-listed or unemployed c
Baseline 4068 167 4.1 1.00 298 24 8.0 2.21 1.4–3.6 72 13 18.1 4.95 2.5–9.8
1st follow-up 2880 141 4.9 1.00 191 13 6.8 1.33 0.7–2.6 48 6 12.5 2.27 0.9–5.9
2nd follow-up 4635 224 4.8 1.00 334 30 9.0 1.90 1.2–3.0 81 11 13.6 2.93 1.4–6.0
Poor self-rated health
Baseline 6759 661 9.8 1.00 555 127 22.9 2.92 2.3–3.7 137 37 27.0 3.26 2.1–5.1
1st follow-up 4299 365 8.5 1.00 308 48 15.6 1.96 1.4–2.8 79 19 24.1 3.11 1.8–5.5
2nd follow-up 4668 481 10.3 1.00 337 63 18.7 2.37 1.7–3.4 85 24 28.2 3.23 1.8–5.7
Poor sleep quality
Baseline 6751 1311 19.4 1.00 555 162 29.2 1.84 1.5–2.4 139 53 38.1 2.54 1.7–3.8
1st follow-up 4278 823 19.2 1.00 303 70 23.1 1.27 0.9–1.7 78 22 28.2 1.62 0.9–2.8
2nd follow-up 4700 1158 24.6 1.00 339 95 28.0 1.23 0.9–1.6 85 30 35.3 1.57 0.9–2.6
Sleep disturbance
Baseline 6783 793 11.7 1.00 558 115 20.6 1.99 1.6–2.6 139 48 34.5 3.60 2.4–5.5
1st follow-up 4430 419 9.5 1.00 317 44 13.9 1.67 1.2–2.4 83 15 18.1 2.58 1.4–4.7
2nd follow-up 4584 436 9.5 1.00 330 53 16.1 1.78 1.3–2.6 80 11 13.8 1.47 0.7–2.9
Depressive symptoms
Baseline 6277 500 7.4 1.00 555 115 20.7 3.17 2.4–4.1 140 48 34.3 5.98 3.9–9.1
1st follow-up 4429 240 5.4 1.00 311 35 11.3 2.35 1.5–3.6   83 13 15.7 3.77 2.0–7.2
2nd follow-up 4553 264 5.8 1.00 325 43 13.2 2.71 1.9–4.0   79 14 17.7 3.75 2.0–7.0
Depression (diagnosis)
Baseline 6715 147 2.2 1.00 543 27 5.0 2.09 1.3–3.4 139 19 13.7 6.90 3.9–12.3
1st follow-up 4048 96 2.4 1.00 284 15 5.3 2.36 1.3–4.4 69 7 10.1 4.44 1.9 –10.7
2nd follow-up 4234 64 1,5 1.00 293 8 2.7 1.88 0.9–4.2 67 6 9.0 6.97 2.9–17.0
a Adjustment for cohort (WBH/PRISME), gender, age (continuous years), and education (three levels after primary school). 
b Number of employees with the specified characteristic (for instance 167 sicklisted/unemployed among in total 4068 employees who at baseline reported 
no bullying past 6 months).
c Data only available in PRISME and combined cohort (explaining the low N at baseline and first follow-up).
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is to obtain information from colleagues and managers 
(30). Finally, it should be kept in mind that variation 
over time of health indicators such as poor self-rated 
health, sleep problems, and depressive symptoms are 
influenced by numerous work and non-work related 
social and psychological factors other than bullying. 
Some methodological limitations pertaining to this study 
need attention. The primary response rate obtained at the 
baseline survey was <50% in the two cohorts constitut-
ing the source populations of this study. Non-response 
analysis has shown that the non-respondents were more 
often male and of younger age. Thus, the study popula-
tion is not entirely representative of all employees. This 
selection, although speculative, may have an impact on 
the external validity of this study. More importantly, we 
have shown that the internal validity in terms of risk of 
depression according to established risk factors such as 
age, gender, and socio-economic position in the study 
population is similar to the risk estimates obtained in the 
entire population including non-respondents (31). A con-
tributing cause to the low response rate in both cohorts 
may be that, in addition to completing a questionnaire, 
respondents were asked to collect and post two or three 
saliva samples. On the other hand, low response rates 
were also experienced in other Danish population-based 
occupational health surveys that did not involve the sam-
pling of biological specimens [for an example, see (32)].
The loss to follow-up among baseline respondents 
was considerable, reaching almost 40% at the second 
follow-up after four years. Respondents reporting poorer 
self-rated health, sleep disturbance and depressive symp-
toms at baseline were more prevalent among non-respon-
dents during follow-up, which may explain the lower 
prevalence of most of these outcomes during follow-up 
compared to baseline. The implication is that the observed 
attenuation of estimates through follow-up may be biased 
towards unity (overestimation of the attenuation). 
We adjusted both cross-sectional and longitudinal 
analyses for potential confounding effects of cohort, 
gender, age and educational level. Studies address-
ing causal links between self-reported exposures and 
outcomes often try to counter the risk of common 
method bias by adjusting for personality traits such as 
neuroticism (28). However, we don’t think this is an 
issue in a descriptive study like ours which addressed 
the time course of perceived bullying and bullying 
correlates regardless of causality. The prevalence of 
self-labelled workplace bullying at the 9% observed in 
this study may be low compared to the overall preva-
lence estimate of 14% reported in a meta-analysis of 
86 independent studies worldwide (2). One explanation 
is our use of the self-labelled victimization definition 
of bullying, which results in lower prevalence rates 
than definitions based on exposure to negative acts at 
the workplace (2). On the other hand, the prevalence 
of workplace bullying in our study is not low but actu-
ally high compared to an average prevalence estimate 
of 4.6% (95% CI 3.5–6.1) reported in 13 Scandinavian 
studies measuring workplace bullying with the self-
labelling method that we also applied in our study 
(2). This disparity may be explained by different reply 
options. Many earlier studies asked participants to tick 
yes or no to one item on workplace bullying (1), while 
we asked about the frequency of bullying during past 
6–12 months, including bullying now and then. Fewer 
than 2% experienced bullying on a monthly, weekly, 
or daily basis. 
Concluding remarks
Self-labelled bullying persists across a four-year fol-
low-up period among 20–40% of a large sample of 
Danish employees. Sick-leave, poor self-rated health, 
sleep problems and depressive disorders are strongly 
associated with reports of workplace bullying. With 
the exception of poor sleep quality, these bullying 
health correlates persist over several years regardless 
of whether bullying is discontinued or not. Independent 
measures of bullying are needed to learn whether these 
findings reflect long-lasting health consequences from 
Table 5. Longitudinal analyses: Adjusted a odds ratios (ORadj) for sick leave and health outcomes through two rounds of follow-up by 
self-labelled workplace bullying at baseline.
Characteristics Self-labelled bullying during the past 6 months reported at the base-line survey
Never (reference) Now and then Daily, weekly or monthly 
Rounds 
N
Events 
N
% OR Rounds 
N
Events 
N
% ORadj 95%CI Rounds 
N
Events 
N
% ORadj 95% CI
Sick-listed or unemployed 7393 365 4.9 1.00 516 43 8.3 1.61 1.0–2.6 124 17 13.7 2.49 1.2–5.2
Poor self-rated health 8845 724 8.2 1.00 636 102 16.0 1.65 1.2–2.3 159 38 23.9 2.03 1.1–3.6
Poor sleep quality 8856 1859 21.0 1.00 633 156 24.6 1.11 0.8–1.5 158 47 29.8 1.13 0.7–1.9
Sleep disturbance 8892 854 9.6 1.00 638 97 15.2 1.29 0.9–1.7 158 26 16.5 1.94 1.2–3.1
Depressive symptoms 8860 502 5.7 1.00 627 78 12.4 1.59 1.1–2.2 157 27 17.2 2.35 1.5–3.7
Depression (diagnosis) 8282 160 1.9 1.00 577 23 4.0 0.95 0.6–1.6 136 13 6.6 2.56 1.4–4.8
a Adjustment for cohort (WBH/PRISME), round (2 and 3), gender, age (continuous years), education (three levels after primary school), bullying (any fre-
quency) at first and/or second follow-up.
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workplace bullying or whether workplace bullying 
and health complaints are correlated because of com-
mon underlying factors such as personality, mood or 
attitude.
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